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KUtD&ttARrar  epidemic  caused  b r  ADao-mus  7 


following  ie  an  article  by  p.  Osvath  and  H.  Troth, 
published  in  the  flams  language  periodical.  Arch*  fur 
SinderheiUcune  (Archives  for  Childrens  Mail-Being)  7ol* 
172,  ^uly  19 65,  pages  268-75*  translation  perfornsd  by 
Oonstanoa  1%  Lust)* 


Ade no-virus  7  is  the  cause  of  infections  of  the  air  passages  (1,  13, 

17,  20,  26,  28),  'ihe  epidemiological  characteristics  of  the  spread  of 
adeno-rirus  infections  of  the  airpas sages  hare  most  often  been  described 
in  connection  with  epidemics  occurring  among  any  recruits  (3,  12,  2b)* 
According  to  the  observations  of  HUlemsm  (12),  80%  of  the  recruits 
can  be  proved  to  hare  had  the  disease  with  serological  nathods,  but 
actual  systems  appear  In  only  UD%,  the  infection  running  its  oourss 
without  being  detected  In  the  rest.  It  is  much  more  difficult  to 
study  the  spread  of  air  passage-infections  caused  by  the  adeno-rirus  7 
In  orwunltlei  of  healthy  children,  and  for  this  reason  we  believed  / 

the  following  observations  to  bo  worthy  of  publication. 

Methods 

The  nose  and  throat  secretions  of  the  children  studied  were  obtained 
with  swabs,  end  were  laeedlately  injected  into  sterile  Parker-199  solution 
containing  an  antibiotic  and  the  isolating  material  was  then  added  sim¬ 
ultaneously  to  two  cultures  |  primary  monkey  kidneys  and  "he  la”  agar* 
Seventeen  of  the  20  strains  isolated  grew  In  both  cultures,  but  3  grew 
only  in  the  "Ba  la”  cultures,  The  viruses  were  identified  through  neutralis¬ 
ation  with  strain-specific  1— until ng  serum, 

QT  the  serological  procedures  we  utilised  the  *Owbp]Liu*ub'  ****tfs« 

$AsP 1  ViO).  As  is  known,  the  adeno-vlruses  contain  a  common.  soluble 
antigen,  so  that  all  that  can  be  detendre  d  from  changes  In  the  titer 
values  in  the  reaction  1s  that  an  infection  hid  occurred, 

Ma  determined  the  strain  of  the  virus  by  using  the  — gg1  “**  — tl  tm 

retarding  antibody-titer  change  of  fiosea  (22,  23)*  The  essentials  of 
this  procedure  are  that  the  adeao^virus  oauses  an  of  the 

red  blood  cells  of  monkeys*  This  agglutination  Is  prevented  with  a 
specific  immunising  ssrom*  The  dilution  series  of  the  serum  to  be 
tested  was  Incubated  with  virus  of  a  pro  determined  titer  vdUn*  After 
one  hour  of  standing  at  roan  temperature,  a  1>  solution  of  nonkty  blood 
sails  was  added  to  the  mixture,  which  was  than  Incubated  tor  another 
hour  at  37  degress  0*  The  serum  scntslntng  the  1 —tilling  agent  retards 
the  hsmaggl  nt: Inst  Inn,  and  the  titer  value  of  this  rutsrdsttsn  Is  drtssnftmd* 


X. 


Bn  epidemic  to  be  considered  occurred  in  January,  196b  in  a  suburb 
of  Budapest*  There  owe  3 6  children  ranging  in  age  froa  3  to  7  in  the 
kindergarten*  Vlxologieal  aataadnaticns  were  carried  out  on  22  of  then, 
all  of  ubon  showed  clinical  evidence  of  aore  or  less  serious  infections 
of  the  air  passages*  Ten  of  the  lb  children  were  not  ill  at  the  tine 
of  our  examinations,  and  the  last  b  sere  ill,  but  we  were  to 

sorry  out  the  necessary  tests*  Che  of  us  (Osvath)  was  the  jiediatrielan 
of  the  ooHnunity  as  well  as  of  the  kindergarten,  and  was  tins  able  to 
oontrol  the  children  at  hows  as  well  as  at  school. 


Results 

In  Decenber  of  1963  there  was  a  varicella  epidemic  in  the  kinder¬ 
garten.  The  children  were  re -admitted  oni|’  after  Medical  examination. 
The  first  sporadic  air  passage  infections  (appeared  at  the  beginning  of 
January.  The  needier  of  absenoea  due  to  lltneea  rose  quickly  from  the 
seventh  of  Jenaary  and  reached  its  apex  ocT  January  10,  when  alnont  one 
half  Ub)  of  the  children  were  out*  The  Material  for  the  virological 
swart  nation  (nose-end  throat  secretions,  blood)  was  obtained  on  Jan¬ 
uary  17,  whan  approximately  2$%  of  the  children  (ID)  were  still  in 
bed,  and  6  still  showed  oertain  clinical,  sjmptam,  even  though  the 
aoute  phase  of  the  infection  was  passed*  Tan  children  comb  to  the 
kindergarten  la  spite  of  air  passage  infections.  The  seoond  blood  tost 
was  taken  on  January  31,  when  the  epldaade  was  over*  Only  one  child 
was  still  ill,  and  it  was  to  spend  the  entire  Month  of  February  in  the 
hospital  with  rnwssjnla*  The  infection  spread  rapidly.  Between  Jan¬ 
uary  2  and  17  all  the  aasoeptlhie  children,  with  the  exception  of  two, 
fall  ill,  and  those  two  did  already  Show  clinical  ayaptoms  on  the  seven¬ 
teenth,  even  though  the  more  serious  phase  of  the  infection  requiring 
bed  care  only  began  later  (see  Illustration  1). 

Tirdogioal  smart  nation  resulted  in  the  isolation  of  the  adeno¬ 
virus  7  (sea  table  1)  in  19  of  the  lib  oases,  and  type  3  was  isolated 
In  only  one  culture. 

the  causative  agent  oould  be  cultured  from  both  nose  and  throat 
secretions  in  six  of  the  fourteen  virologically  positive  cases,  and 
although  no  viruses  oould  be  proved  to  exist  in  the  other  eight  oases 
the  significant  rise  in  antibodies  retarding  the  i  —agglutination  of 
sdens-vlrus  7  proved  three  of  these  to  have  the  sane  etiology*  la  an¬ 
other  three  oases  the  serological  reaction  with  high  or  rising  titers 
also  indicated  the  probability  of  a  similar  causative  agent  (ease  no* 

18,  19,  20)*  This,  than,  leaves  two  patients  la  whom  the  adeno-7  in¬ 
fection  oould  not  be  proved*  It  is  unlikely  that  the  adano-3  virus 
played  a  larger  role  in  the  epidemic,  since  there  were  only  two  oases 
in  which  the  titer  values  rose  significantly* 

'i 

luttdss  the  tests  listed  la  the  table,  we  also  treated  for  antl- 
bsdlss  producing  bacteriolysis  with  the  antigens  of  the  iafluaoaa  vireeei 
A,  A2,  and  1,  but  significant  ohangas  appeared  la  only  b  eases,  and 
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•Ten  these  were  reacting  to  different  types*  If  an  epldanlo 

had  occurred  tiwultaneoualy  with  the  adeno-7  infection,  we  would  have 
had  to  see  changes  In  titer  raises  in  a  great  assy  were  eases,  aeoordlnf 
to  the  experience  of  Vive 11  (3$), 

The  subjective  ajnytoas  of  the  sick  children  were  shore  all  coughing 
and  Moderate  fever  (madams  of  39  degrees  C),  as  is  shown  in  illustration 
2*  The  conjunctivitis  was  very  aild  in  all  cases*  The  relationship  be¬ 
tween  rhinitis  and  lysphadenopathy  was  greater  than  was  to  be  expected 
on  the  basis  of  information  froa  the  literature  (30).  Infl— stlon  and 
granulation  of  the  forward  guns  occurred  in  eight  cases,  besides  phax7ngltis| 
in  contrast  to  this  the  adjacent  tonsils  were  dearly  very  seldom  af¬ 
fected *  In  no  ease  did  the  bronchitis  hare  spastic  characteristics. 

The  pnetmonla  was  wild  with  the  exception  of  one  case  and  Manifested  it¬ 
self  only  In  physical  signs  -  sonetines  in  widespread  crepitation  -  but 
never  caused  dyspnea.  X-rays  were  Made  In  three  oases,  but  the  results 
showed  no  signs  of  Infiltration. 

The  patients  were  given  various  antibioties,  none  of  which  had  say 
affect  on  the  cotr  as  of  the  illness.  After  the  passing  of  the  acuta  phase, 
waty  of  the  children  still  showed  signs  of  bronchial  rattling  and  even 
of  crepitation.  In  spite  of  the  fact  that  they  no  longer  had  a  fever  and 
their  parents  no  longer  considered  than  to  be  ill.  Table  2  shows  the 
relationship  of  the  place  of  virus  isolation  and  the  clinical  ayaptoas  } 
to  the  length  of  the  illness.  It  clearly  shows,  that  the  virus  oould 
only  be  isolated  In  the  nose  of  those  children  who  had  just  fallen  ill,  - 
whereas  all  those  In  whom  the  virus  was  isolated  only  in  the  throat  had 
>  been  ill  for  More  than  s  week.  This  oould  be  related  to  the  fact  that 
eocyia  is  already  acre  unusual  after  a  weak,  while  tbs  infl  sanation  of 
the  lower  sir  passages  still  exists.  n 

i  The  ollidoal  ayaptoas  lasted  shout  Hi  days,  but  the  febrile  phase, 

which  was  serious  enough  to  require  bed  ears  in  all  oases,  generally 
lasted  only  7  days. 


In  Hungary  adsno-virus  isolation  was  first  atteapted  In  1958  by 
Bdadi  and  Kahan  (2)  as  wall  as  Hess,  Toth  and  Lengyd  (19).  Zn  1963 
Bods  and  his  oolleagues  (6)  reported  a  largsr  mnfcar  of  eases  of  pharyngs- 
oonjunctiv*  fever  from  a  hospital.  Until  now*  no  epldsado  osnsed  by  the 
edano-7  vine  has  been  observed  in  Hungary*  As  regards  the  probability 
of  pest  infection  aaong  the  population,  lass  and  Toth  give  efidsnoe  (18) 
that  indicates  the  eaCLetanee  of  antibodies  to  nsautrslleo  the  virus  in 
305  of  the  children  under  IX)  years  of  ago. 

the  children  effected  by  the  spidawLo  we  discussed  fornsd  a  farlly 
closed  OMsnarlty*  In  this  region  the  children  hardly  cans  into  son* sot 
with  persons  outside  their- 1—  diets  fMdllss  and  used  as  pdblle 


3# 


tnoaportatlon  to  n«ofa  tho  kindergarten.  how  aa  epidemic 

rite  at  oh  a  homogeneous  etiology  oould  occur  la  a  group  not  living  in  a 
pufclio  institution.  Tho  l—inologlnal  status  of  the  children  was  also 
stall  ar  to  a  large  extents  with  the  exception  of  two,  all  of  thaa  had 
a  negative  adeno-7  BAS  titer  at  the  beginning  of  the  epidemic*  Zhis 
erected  oondHlons  for  the  spread  of  the  Infection  that  are  otherwise 
only  obtainable  la  the  experimental  infection  of  volunteers  (U).  Zhis 
probably  explains  why  the  inddenoe  of  iafeetloas  was  substantially 
greater  thaa  la  the  epideaica  la  nursery  schools  observed  fay  Chany  and 
fits  oolleagues  (7)  and  fay  Kendall  (16). 

She  Ugh  rate  of  contagion  led  to  the  suspicion  of  infection  with 
Influnxa  virus  in  the  eVtnloal  diagnosis  of  the  tpidenic.  In  the  diagnosis 
of  air  passage  infections  that  present  a  similar  olinioal  picture,  know¬ 
ledge  of  the  spread  of  tho  tpldamic  can  be  useful  (11#  Zl).  The  lower 
Morbidity  rate  ia  considered  characteristic  for  adsno^virus  epidemics 
in  view  of  ths  lsrge  aUbar  of  iaapparent  infections  (12,  28,  30)* 

But  it  appears  that  in  groupi  of  children  without  previous  immunity 
tho  majority  of  infections  appear  as  manifest  illnesses,  even  in  the 
ease  of  air  passage  infections  caused  fay  adeno-virus.  Bren  during  the 
course  of  the  epidemic  there  was  considerable  data  Indicating  the  prob¬ 
ability  of  an  adano-virua  Infections  for  example,  the  mild  effects  as 
ootqpared  with  Influenxa,  and  the  lymphoid  hyperplasia  which  occurs 
much  mars  often  la  infections  of  the  air  passages  due  to  adano-virua 
then  In  grippe,  aeoordlug  to  Mmltse  and  Us  colleagues  (25)*  Adeno¬ 
virus  infection  was  also  Indicated  fay  the  feet  that  the  adults  in  the 
kindergarten  ware  not  affected  -  as  in  the  epidemic  reported  fay  Sobal 
end  Us  oolleagues  (26). 

ths  olinioal  qpqstone  observed  ia  the  children  were  oaqplotely 
la  aooord  with  those  presented  fay  Homme  and  Budds  (17)  In  their  com¬ 
prehensive  report.  However,  the  gastroenteritis  symptoms  (27)  and  the 
noire  severe  conjunctivitis  (15,  30)  described  In  the  Scandinavian  countries 
ware  not  present  here.  j| 

lfcny  references  la  the  literature  oosmider  the  atypical  pneumonia, 
indicated  only  la  x-rayi,  as  charseterlstiS  for  adeno-virus  infection® 

(12,  17®  30,  2U,  3b),  probably  beoanae  the  majority  of  oases  observed 
ooomrred  among  young  adults.  However,  Quay  end  Us  oolleagues  (5,  7), 
aa  wall  aa  Tsu  CUag  (8,  31),  discovered  substantial  rattling  noises  as 
wall  as  a-ny  changes  that  were  at  first  quite  minor  in  oases  of  adeno¬ 
virus  iwmwfwrta  of  a  serious  nature  among  young  children.  Sterner  (29), 
Globe  end  Ua  oolleagues  (9)  and  Targoako  and  Us  oolleagues  (33)  have 
all  dsserifaed  milder  uses  of  adeno-virus  pneumonias  among  children 
etrtch  oould  be  proved  fay  oulturation,  similar  to  the  oases  we  observed, 
fhe  majority  of  these  eases  was  observed  In  hospitals  and  oaa  therefore 
met  be  used  as  a  basis  for  dstendalag  what  percentage  of  adeno-virus 
Infections  among  children  cause  pneumonia,  as  was  pointed  out  fay  Sterner 
U0)«  9m  kindergarten  spddmde  reported  lnr  us  provides  as*  stetistiM 
towards  answering  this  question.  In  9  of  the  26  affected  children  - 
teat  is,  ia  Approadmstely  aa  tUrd  of  ten  -  w»  ofaservei  qqi>us»  la- 
dteaUmg  pneumonia.  ArUaUar  nets  of  Inwiilw  far  pnsunaia  was 

s 

le 


also  observed  by  Hillemann  and  his  colleagues  (12)  in  an  sdeno-virus 
epidemic  that  occurred  among  recruits  and  by  Jans  son  and  his  colleagues 
(lit)  in  connection  with  their  hospital  observations* 

Oar  observation,  that  there  is  a  relationship  between  the  length 
of  the  illness  and  the  place  in  which  the  Tiros  can  bo  isolated  indicates 
that  viruses  of  the  adeno-7  type  first  locate  in  the  nasal  cavity,  bat 
are  hardly  ever  found  there  when  the  rhinitis  is  no  longer  present  and 
the  bronchitis  systems  predominate*  At  this  point  they  are  easily  lo¬ 
cated  la  the  threat  however,  which  they  presumably  read!  together  with 
bronchial  secretions  which  are  brought  up  by  coughing* 


'  *  Brief  Review 

Report, of  a  kindergarten  epidemic  caused  by  adeno-7  virus  and 
manifesting  itself  vdth  symptoms  of  the  air  passages*  Seventy  two  per 
cent  of  the  children  in  the  comaunity  fell  ill  with  a  mild  or  moderately 
serious  infection  of  the  air  passages.  It  was  possible  to  isolate  the 
virus  in  lU  of  the  22  cases  tested  Tiro  logically.  1^  another  6  cases 
tbs  conversion  of  the  "HAO"  or  "Caq?l$^ent  fixation  test"  Indicated 
the  probability  of  an  analogous  etiology*  This  made  it  possible  to 
show  the  course  of  an  adeno-7  infection  which  showed  maul feat  clinical 
STVtcma  as  well  In  $$%  of  the  children* 

Xu  of  the  oesea  r.  mild  pnetamda  which  appeared  mainly  la 
evidence  obtained  from  ei  bores  was  determined*  In  the  remaining  eases 
the  inflection  appeared  as  a  bronchitis  or  rhino-pharyngitis*  (  ^ 


*• 
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